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Abstract. This article describes multi-method triangulation as a means to enhance the internal valid-
ity in a qualitative study on language teachers’ practical knowledge. Teachers’ practical knowledge
is viewed as a multi-dimensional concept, requiring multiple instruments for its exploration. In the
triangulation procedure, data collected with three instruments were analysed and related to each
other. Three steps of analysis, preceded by a pre-analysis step, were used to combine these data. The
triangulation procedure culminated in a fairly comprehensive understanding of teachers’ practical
knowledge with respect to the teaching of reading comprehension to 16- to 18-year-old students.
It was concluded that multi-method triangulation is a worthwhile procedure to enhance the internal
validity in qualitative studies on a complex topic such as teachers’ practical knowledge.
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1. Triangulation in Qualitative Research
Now that qualitative research has established its own place in research on teaching
(Silverman, 1997), the quest for more sophisticated procedures to secure objectiv-
ity in this type of research is increasing (e.g., Miles and Huberman, 1994). Two
critical issues in regard to objectivity are reliability and validity. This article spe-
cifically deals with enhancing the internal validity of qualitative research. This is
done in the context of a study about teachers’ practical knowledge. In conceptual-
izing “internal validity”, we follow Miles and Huberman (1994), who stated that
internal validity has to do with questions such as “Do the findings of the study
make sense?, Are they credible to the people we study and to our readers?, Do we
have an authentic portrait of what we were looking at?” (p. 278). Pedhazur and
Pedhazur-Schmelkin (1991) described internal validity, though in the context of
(non)experimental research, as the sine qua non of meaningful research.
Gliner (1994) described triangulation as a method of highest priority in de-
termining internal validity in qualitative research. Triangulation is a concept that
originated in the discipline within the field of geography concerned with land sur-
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veying. The term triangulation stands for the procedure that entails carrying out
three measurements to determine the exact position of a point in the landscape.
In social science research, the concept of triangulation is used metaphorically;
it has various meanings and involves many corresponding procedures. Basically,
triangulation in social science research refers to a process by which a researcher
wants to verify a finding by showing that independent measures of it agree with
or, at least, do not contradict it (Miles and Huberman, 1994). However, in practice,
qualitative studies in the social sciences often involve picking triangulation sources
that have different strengths, foci, and so forth, so that they can complement each
other (e.g., Beijaard, 1990; Buitink, 1998). Especially in studies about complex
phenomena – such as teachers’ practical knowledge, which was the focus of our
study – the systematic combination of various types of data is a crucial aspect (Co-
hen and Manion, 1994; Smaling, 1987). Miles and Huberman (1994) distinguished
five kinds of triangulation in qualitative research:
• Triangulation by data source (data collected from different persons, or at
different times, or from different places);
• Triangulation by method (observation, interviews, documents, etc.);
• Triangulation by researcher (comparable to interrater reliability in quantitative
methods);
• Triangulation by theory (using different theories, for example, to explain
results);
• Triangulation by data type (e.g., combining quantitative and qualitative data).
The type of triangulation chosen depends on the purpose of a study. Of course,
more than one type of triangulation can be used in the same study. In this study, we
focussed on triangulation by method by developing a strategy for combining the
data collected with three different instruments.
Triangulation by method is more commonly known as methodological or multi-
method triangulation. As methodological triangulation is also used to refer to the
combination of qualitative and quantitative data (“triangulation by data type” in
the list of Miles and Huberman; see, for example, Erzberger and Prein, 1997), we
will use the term multi-method triangulation throughout this article. We follow
Kopinak’s definition of multi-method triangulation as entailing “gathering inform-
ation pertaining to the same phenomenon through more than one method, primarily
in order to determine if there is a convergence and hence, increased validity in
research findings” (Kopinak, 1999: 171). Kopinak indicated that the use of more
instruments would provide for more detailed and multi-layered information about
the phenomenon under study.
In such a triangulation procedure, the way data are analysed is of major import-
ance. Data analysis can be approached in various ways. Smaling (1987) described
three approaches to the analysis of qualitative data, each of which can be applied
to multi-method triangulation. The first is an intuitive approach: an individual
researcher intuitively relates data from various instruments to each other. The
quality of this approach depends on the quality of the researcher’s intuition, and
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it is often not possible to replicate the study. A second approach to triangulating
qualitative data is a procedural approach: the focus is on documenting each step
that is taken in the triangulation-by-method procedure in order to make it trans-
parent and replicable. The third approach is the intersubjective approach in which
a group of researchers tries to reach agreement about the steps to be taken in the
triangulation-by-method procedure.
In this study, the focus is on the procedural approach. We wanted to explicate
the various steps taken in the triangulation procedure, in order to allow for checks
on our working method. We will describe and illustrate the procedure of triangu-
lation that was followed in our study about teachers’ practical knowledge (for a
complete description of this study, see Meijer, 1999). In the next section, we will
pay attention to the background of this study.
2. Teachers’ Practical Knowledge
Research on teaching has, during the last two decades, increasingly focussed on
the cognitions that underlie teachers’ classroom practice rather than on their beha-
viour (e.g., Beijaard and Verloop, 1996; Calderhead, 1996; Carter, 1990; Shulman,
1986a). This change in focus was reinforced by developments in cognitive psy-
chology that were based on the fundamental assumption that one’s cognitions
and actions influence each other and, likewise, that teachers’ cognitions and their
classroom behaviour mutually affect each other (cf. Clark and Peterson, 1986). So,
in order to understand teaching, one cannot confine oneself to the investigation of
teachers’ behaviour, but should also involve teachers’ cognitions (Beijaard and Ver-
loop, 1996). In the present study, we refer to the cognitions that underlie teachers’
actions as teachers’ practical knowledge.
Many of the most recent studies of teachers’ practical knowledge have focussed
on its content, generating insights into the categories that constitute teachers’
knowledge and beliefs (cf. Calderhead, 1996). Shulman (1975, 1986b, 1987) was
one of the first to study the kinds of knowledge that teachers possess and that
underlie their actions, and he described a number of domains and categories of
teacher knowledge, which other researchers have used, expanded, and refined (e.g.,
Cochran, de Ruiter and King, 1993; Grossman, 1989, 1990; Gudmundsdottir, 1991;
Peterson, Fennema, Carpenter, and Loef, 1989; Putnam and Borko, 1997; Van
Driel, Verloop and De Vos, 1998). An important outcome of research into the
content of teachers’ practical knowledge is the development of the concept ped-
agogical content knowledge. Building on Shulman (1986b), Van Driel et al. (1998)
described pedagogical content knowledge as referring to
. . . teachers’ interpretations and transformations of subject-matter knowledge
in the context of facilitating student learning. . . . [It] encompasses under-
standing of common learning difficulties and preconceptions of students. (p.
673)
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Van Driel et al. interpreted pedagogical content knowledge as a specific type of
practical knowledge – or craft knowledge – in the sense that it refers to, and is in-
vestigated in relation to, a particular (subject matter) content. Pedagogical content
knowledge is believed to be an essential domain in teaching because it explicitly
pertains to the knowledge and skills that are “unique to the teaching profession”
(Borko and Putnam, 1996).
When the conceptualizations of pedagogical content knowledge in several
studies are compared, it becomes clear that there is a great deal of variation in
definitions of pedagogical content knowledge. Van Driel et al. reviewed the stud-
ies of several scholars and matched the conceptualizations of pedagogical content
knowledge in these studies, which resulted in a list of categories that can be dis-
tinguished within this type of practical knowledge. The categories van Driel et
al. found in these studies included knowledge of (a) subject matter, (b) general
pedagogy, (c) student learning and conceptions, (d) purposes, (e) curriculum and
media, (f) representations and strategies, and (g) context (see Table I).
Although the understanding of the content of teachers’ practical knowledge
seems to be increasing, studies on this concept are primarily focussed on teachers’
knowledge and beliefs. Calderhead (1996) found in his review that we have gained
much insight into teachers’ knowledge and beliefs, but that the relationship with
the practice of teaching is still unclear. Morine-Dershimer (1992) came to a same
conclusion and argued that this is probably caused by a lack of specific instruments
that can provide insight into the cognitions that are actually inherent in teachers’
actions (i.e., teachers’ interactive cognitions).
Building on these notions, the purpose of our study was twofold: we in-
vestigated the content of teachers’ practical knowledge and, simultaneously, we
developed instruments and procedures for studying teachers’ practical knowledge.
We concentrated on a specific content area: teaching native and foreign language
reading comprehension to 16- to 18-year-old students. We wanted to find out what
teachers know and believe about teaching reading comprehension (i.e., teachers’
knowledge and beliefs), and what goes on in their minds while they are teaching
reading comprehension to 16- to 18-year-old students (i.e., teachers’ interactive
cognitions). It is our view that teachers’ practical knowledge consists of knowledge
and beliefs, on the one hand, and interactive cognitions, on the other (Meijer, 1999).
We successively examined these two elements of teachers’ practical knowledge,
after which they were combined. Two questions were addressed in this study:
1. What is the content of teachers’ practical knowledge?
2. How can teachers’ practical knowledge best be explored and made explicit?
In the present article, the focus is on the second question – a methodological
one. We will discuss in detail the procedure that was followed to combine the
data on the elements of teachers’ practical knowledge, aiming at synthesizing the
results from three instruments into a comprehensive picture of teachers’ practical
knowledge.
MULTI-METHOD TRIANGULATION 149
Ta
bl
e
I.
K
n
ow
le
dg
e
co
m
po
ne
nt
s
in
di
ffe
re
n
tc
o
n
ce
pt
u
al
iz
at
io
n
s
o
fp
ed
ag
og
ic
al
co
n
te
n
tk
no
w
le
dg
e
K
n
ow
le
dg
e
o
f:
Sc
ho
la
rs
Su
bje
ct
R
ep
re
se
n
ta
tio
n
s
St
u
de
nt
le
ar
n
in
g
G
en
er
al
Cu
rr
ic
u
lu
m
Co
n
te
x
t
Pu
rp
os
es
m
at
te
r
an
d
st
ra
te
gi
es
an
d
co
n
ce
pt
io
n
s
pe
da
go
gy
an
d
m
ed
ia
Sh
ul
m
an
(19
87
)
a
PC
K
PC
K
a
a
a
a
G
ro
ss
m
an
(19
90
)
a
PC
K
PC
K
a
PC
K
a
PC
K
M
ar
ks
(19
90
)
PC
K
PC
K
PC
K
b
PC
K
b
b
Co
ch
ra
n
et
al
.
(19
93
)
PC
K
g
b
PC
K
g
PC
K
g
b
PC
K
g
b
Fe
rn
a´n
de
z-
B
al
bo
a
&
St
ie
hl
(19
95
)
PC
K
PC
K
PC
K
b
b
PC
K
PC
K
PC
K
:
Pe
da
go
gi
ca
lC
o
n
te
n
tK
n
ow
le
dg
e;
PC
K
g:
Pe
da
go
gi
ca
lC
o
n
te
n
tK
n
ow
in
g.
a
D
ist
in
ct
ca
te
go
ry
in
th
e
kn
ow
le
dg
e
ba
se
fo
rt
ea
ch
in
g
(i.
e.
,
n
o
td
efi
n
ed
as
a
pa
rt
o
fP
CK
).
b N
ot
di
sc
u
ss
ed
ex
pl
ic
itl
y.
Fr
o
m
“
D
ev
el
o
pi
n
g
sc
ie
n
ce
te
ac
he
rs
’
pe
da
go
gi
ca
lc
o
n
te
n
t
kn
ow
le
dg
e”
,b
y
J.
H
.V
an
D
rie
l,
N
.
Ve
rlo
o
p,
an
d
W
.
D
e
Vo
s,
19
98
,J
o
u
rn
a
lo
f
Re
se
a
rc
h
in
Sc
ie
n
ce
Te
a
ch
in
g,
35
(6)
,
p.
67
6.
Co
py
rig
ht
19
98
by
Jo
hn
W
ile
y
&
So
n
s,
In
c.
R
ep
rin
te
d
w
ith
pe
rm
iss
io
n
o
ft
he
au
th
or
.
150 PAULIEN C. MEIJER ET AL.
3. Participants and Instruments
Thirteen experienced teachers of four foreign languages (English, German, French,
and Latin) and the mother tongue (Dutch) were involved in the study. Their prac-
tical knowledge with respect to the teaching of reading comprehension to 16- to
18-year-old students was examined in detail with three instruments which were
based on existing methods for tapping and representing the content of teachers’
practical knowledge (Kagan, 1990; Leinhardt, 1990):
1. A semi-structured interview to elicit teachers’ ideas about various aspects of
teaching reading comprehension;
2. A concept mapping assignment, in which teachers identified concepts that they
viewed as important to teaching reading comprehension and then organized
them into a schema. Subsequently, teachers gave verbal explanations of their
concept maps;
3. A stimulated recall interview, in which teachers explicated what they were
thinking in response to the videotape of a lesson they had just given.
The semi-structured interview and the concept-mapping assignment were both
meant to capture teachers’ knowledge and beliefs, whereas the stimulated recall
interview was intended to examine teachers’ interactive cognitions. Together, they
were thought to provide a comprehensive picture of a teacher’s practical knowledge
concerning the teaching of reading comprehension to 16- to 18-year-old students.
4. The Triangulation Procedure: Analysis and Results
4.1. TRIANGULATION IN THIS STUDY
In this study, we conceived of triangulation as a process of combining and syn-
thesizing data or results that are gathered using different instruments (cf. Smaling,
1987). We used instruments that each have their own focus and shed light upon
different elements of what makes up teachers’ practical knowledge. The underlying
conceptual relationship between the data collected with the various instruments is
discussed in the next section.
Triangulation in this study was not a matter of establishing whether analysis
of the data from each of the three instruments would lead to the same results
(Gliner, 1994) but, instead, the data from the instruments were combined to develop
a comprehensive view of teachers’ practical knowledge about teaching reading
comprehension.
4.2. A THEORY ABOUT THE CONCEPTUAL RELATIONSHIPS AMONG THE DATA
The triangulation procedure employed in this study is based on our view of how
teachers’ knowledge and beliefs, on the one hand, and their interactive cognitions,
on the other, are conceptually related. This can best be illustrated with the com-
monly accepted theory about the way people “use” their memory in their actions
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(e.g., Baddeley, 1990), from which we derive two notions. First, knowledge and
beliefs are stored in long-term memory. Long-term memory refers to a large body
of information (e.g., knowledge, experiences) that more or less permanently ex-
ists in a person’s mind (Anderson, 1980), but is also sometimes referred to as a
“process” by which general information and knowledge of past experiences are
stored in a “structured framework” (Taylor and Evans, 1985). A person’s long-
term memory has unlimited capacity, and its contents are organized and meaningful
(Mayer, 1981).
A second notion inferred from this theory is that interactive cognitions are to
be found in a person’s working memory. Baddeley and Hitch (1974) introduced
the concept “working memory”, which they described as a distinct component of
human memory. They considered this component as most important in complex
(cognitive) activities, such as problem solving and reasoning (see also Baddeley,
1990; Cantor, Engle, and Hamilton, 1991; Hoosain and Salih, 1988; Taylor and
Evans, 1985). Cantor et al. (1991) described working memory as
. . . the currently active portion of long-term memory knowledge. . . . Working
memory is, in essence, whatever information is activated above resting state
for current cognitive activity. (p. 232) . . . it is the arena in which sophisticated
processing occurs, and where there is on-line storage of information currently
being manipulated. (p. 244)
According to Baddeley and Hitch, incoming information (in our case: of classroom
events) activates parts, or elements, of a person’s long-term memory. This activa-
tion occurs by selecting from long-term memory the corresponding or appropriate
knowledge of facts and procedures. When this selected knowledge is “called up”,
it remains temporarily active and is used in a person’s working memory.
It is not far-fetched to state that teaching involves cognitive activities that take
place in teachers’ working memory. Teaching involves dealing with complex situ-
ations that occur during classroom interaction. According to Baddeley and Hitch,
complex situations are worked out by simplifying the situation, reducing the com-
plexity by identifying elementary facts or procedures that have been experienced
before and, therefore, can be easily dealt with because these are stored in long-term
memory and are directly available. This implies that teachers deal with classroom
situations by reducing them to knowledge of facts and procedures that are stored
in their long-term memories. When confronted with classroom events, teachers
activate appropriate and familiar elements from their long-term memory into their
working memory and use these to establish a way to deal with the event (see Figure
1). Thus, teachers frame their interactive cognitions by utilizing their knowledge
and beliefs to make sense of, and deal with, a particular (classroom) situation.
This view on teachers’ cognitions led us to the following two inferences. First,
teachers’ knowledge and beliefs, on the one hand, and their interactive cognitions,
on the other, differ in nature – teachers’ knowledge and beliefs are relatively stable,
while teachers’ interactive cognitions are essentially dynamic (cf. Leinhardt, 1993).
Second, we inferred from the theory described above that the two elements of
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Figure 1. Simplified model of working memory in teaching.
teachers’ practical knowledge are closely related in content because a teacher’s
working memory basically consists of elements from his or her long-term memory.
Given this similarity in content, a consequence for the process of data analysis can
be that the content of the two elements of teachers’ practical knowledge might be
analysed using the same categories. In this study, we developed these categories by
first analysing the data collected about teachers’ knowledge and beliefs (the first
step in the triangulation procedure). Subsequently, these categories were used as
a starting-point in the analysis of the data on teachers’ interactive cognitions (the
second step). Finally, the content of teachers’ practical knowledge as a whole was
examined. This last step completes the triangulation procedure.
4.3. THE TRIANGULATION PROCEDURE
Table II shows the triangulation procedure at a glance. In the next sections, the
steps in the triangulation procedure are described, and the results of the steps are
illustrated.
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4.3.1. The First Step: Analysing the Semi-structured Interviews and the Concept
Maps
The first step in our triangulation procedure (see Table II) consisted of studying
teachers’ long-term memory knowledge and beliefs about teaching reading com-
prehension to 16- to 18-year-old students (see also Meijer et al., 1999). The data
collected with the semi-structured interview and the concept mapping assignment
consisted of 13 transcripts of the interviews, 13 concept maps, and 13 transcripts of
the explanations teachers gave of their concept maps. The analysis of data involved
a preliminary definition of categories and two stages of actual data analysis. Once
the categories were established and defined, they could be used for the two stages
in the process of actual data analysis.
4.3.1.1. The preliminary definition and development of categories. The goal of the
preliminary stage in the first step of the triangulation procedure was to establish
categories that could be used both to describe the data and to serve as a basis for
the analysis. The preliminary stage began with an intensive reading and study of
all the teachers’ data provided by the semi-structured interview and the concept
mapping assignment. The outcome of this preliminary stage was a set of categories
and a description of the data according to these categories.
The initial reading of the data indicated large dissimilarities between the teach-
ers in knowledge and beliefs. To gain greater insight into the wide range of their
knowledge and beliefs, and to emphasize all the typical matters as well as the ex-
tremes, we decided to closely examine the knowledge and beliefs of two teachers
who appeared very distinct from each other. These data were compared to find
indications of the ways in which the knowledge and beliefs of these two teachers
differed, the reasons for the differences, how this related to the concept maps they
created, and what constituted the differences in their knowledge and beliefs. At this
point, we also reconsidered research that had been done on teachers’ pedagogical
content knowledge (as described in a previous section).
We wanted to find out whether the seven categories that had been identified in
the studies reviewed by Van Driel et al. (see the left-hand column of Table III)
could help us describe our teachers’ knowledge and beliefs, and also could capture
the differences in their knowledge and beliefs. These categories were used as the
starting categories in our study. We read through the transcripts and compared the
starting categories to our data in order to assess their validity (cf. Parker, 1985),
reformulated them or generated new categories from the data, returned to the data
to assess their validity, and went on doing so until the categories suited the data
satisfactorily, which meant that no further categories could be formulated. We then
described the categories and subsequently named the category in a way that best
suited the description.
Thus, we developed a clearer picture of the essentials in the knowledge and
beliefs of both teachers. We then repeated this process using data from a third
teacher, then a fourth teacher, and so forth. The result of this procedure was a
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Table III. Categories of teachers’ knowledge and beliefs about teaching reading comprehen-
sion
Starting categories Categories in this Descriptions used in this study
study
Knowledge of subject Subject matter Knowledge of reading comprehension
matter knowledge in the specific language subject, not
directly related to teaching
Knowledge of general Student knowledge Knowledge about 16- to 18-year-old
Pedagogy students in general, not directly related
to reading comprehension
Knowledge of student Knowledge of Knowledge of the learning and
learning and conceptions student learning understanding of 16- to 18-year-old
and understanding students with respect to reading
comprehension
Knowledge of purposes Knowledge of Importance of, and goals for, teaching
purposes reading comprehension
Knowledge of curriculum Curriculum Texts and materials used in lessons on
and media knowledge reading comprehension
Knowledge of Knowledge of Design, preparation, and structure of
representations and instructional lessons in reading comprehension
strategies techniques
Knowledge of context a
aNo equivalent.
six- item category system (see the middle column of Table III) with which the
knowledge and beliefs of each individual teacher could be described. The relation-
ship between our categories and the Van Driel et al. categories (i.e., the starting
categories) becomes evident when comparing the left and middle columns of Table
III.
The transcripts of the semi-structured interviews and the explanations the teach-
ers gave of their concept maps were coded with the ATLAS/ti program (Muhr,
1994), which allowed us to describe each teacher’s knowledge and beliefs in terms
of each of the six categories.
4.3.1.2. Stage A of the Step-One analysis: Describing the content of each cat-
egory of teachers’ knowledge and beliefs. Stage 1A in the analysis consisted of a
close examination of each category of teachers’ knowledge and beliefs separately.
The descriptions of the thirteen teachers’ knowledge and beliefs concerning each
category were compared and summarized, resulting in six separate descriptions of
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the categories of teachers’ knowledge and beliefs. The descriptions emphasize the
similarities and differences within each of the six categories.
4.3.1.3. Stage B of the Step-One analysis: Describing and interpreting teachers’
knowledge and beliefs. In stage 1B, we tried to find similarities and differences in
the teachers’ knowledge and beliefs. For this purpose, we identified and described
patterns in teachers’ knowledge and beliefs. The word “pattern” refers to groups
of associated statements that give insight (a) into the way teachers’ knowledge and
beliefs are intertwined (in that they concern statements that refer to more than one
category of teachers’ knowledge and beliefs), and (b) into the similarities and dif-
ferences in the knowledge and beliefs of the teachers. The patterns identified in the
data fell into two clusters. One cluster concerns teachers’ ways of combining sub-
ject matter knowledge and student knowledge into knowledge of student learning
and understanding. The second cluster concerns teachers’ reasons for curriculum
selection.
4.3.2. The Second Step: Analysing the Stimulated Recall Interviews
The purpose of the second step in the triangulation procedure was to gain insight
into teachers’ working memory while teaching. The data for the Step-Two analysis
consisted of 13 stimulated-recall-interview transcripts. The procedure we followed
in analysing these data is described in this section. This procedure consisted of two
main stages and a pre-analysis stage which concerned the enhancement of the set
of categories.
4.3.2.1. Enhancing the set of categories. Based on the relationship between
teachers’ interactive cognitions and their knowledge and beliefs as described in
a previous section, we started the study of teachers’ interactive cognitions with the
set of six categories that were identified in teachers’ knowledge and beliefs (cf.
middle column of Table III). However, as explained, we considered teachers’ inter-
active cognitions to be of a different nature than teachers’ knowledge and beliefs:
teachers’ knowledge and beliefs are relatively stable, while teachers’ interactive
cognitions are dynamic in essence (cf. Leinhardt, 1993). This meant that it had to
be established whether, and to what extent, the six categories identified in teachers’
knowledge and beliefs were applicable for analysing teachers’ interactive cogni-
tions. For this purpose, we first read through the stimulated-recall transcripts and
compared the categories to these data in order to assess their validity, reformulated
them or generated new categories from the data, returned to the data to assess their
validity, and went on doing so until the categories suited the data satisfactorily. This
meant that no further categories could be formulated (see the procedure followed
in the first step).
We split up the category student knowledge, which was identified in teachers’
knowledge and beliefs, into two categories that concerned thoughts about students
in general and about individual students. We reformulated purposes into goals
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Table IV. Overview of the categories identified in teachers’ interactive cognitions and how they
are related to categories identified in teachers’ knowledge and beliefs
Categories in teachers’ knowledge and beliefs Categories in teachers’ interactive cognitions
Subject matter knowledge Thoughts about subject matter
Student knowledge Thoughts about individual students
Thoughts about students in general
Knowledge of student learning and Thoughts about student learning and
understanding understanding
Knowledge of purposes Thoughts about goals
Curriculum knowledge Thoughts about the curriculum
Knowledge of instructional techniques Thoughts about instructional techniques
a Thoughts about the particular class
a Thoughts about teacher-student interaction
a Thoughts about process regulation
aAbsent.
because this was more closely related to our actual data. Teachers’ interactive
cognitions about this matter appeared to be only about goals, which is only one of
the subcategories of purposes. We added categories that concerned thoughts about
the particular class, teacher-student interaction, and process regulation. The result
was a set of ten main categories, namely, thoughts about: (a) subject matter, (b)
individual students, (c) students in general, (d) student learning and understanding,
(e) goals, (f) the curriculum, (g) instructional techniques, (h) the particular class,
(i) teacher-student interaction, and (j) process regulation. These categories are also
listed in the right- hand column of Table IV. Correspondences between these ten
categories and the six categories that were identified for teachers’ knowledge and
beliefs can be inferred from Table IV by comparing both columns. To complete
this pre-analysis stage, the data were described according to the ten categories in
the right-hand column of Table IV.
4.3.2.2. Stage A of the Step-Two analysis: Describing the content of each category
of teachers’ interactive cognitions. The first main stage (stage 2A) in the process of
analysing teachers’ interactive cognitions concerned an in-depth analysis of each of
the ten main categories. To be able to describe the variety and range of the teachers’
interactive cognitions in each of the ten main categories, each category was divided
into subcategories. Using these subcategories gave more insight into the details of
teachers’ interactive cognitions in each category. With the use of the subcategories,
the data could be described in more detail.
4.3.2.3. Stage B of the Step-Two analysis: Describing and interpreting teachers’
interactive cognitions. Because we wanted to determine whether, and in what way,
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the (sub)categories were related to each other, we first needed to describe the rela-
tionships between the (sub)categories for each teacher. Thus, the second main stage
in the analysis procedure (stage 2B) consisted of a close examination of the rela-
tionship between the (sub)categories. We identified patterns in teachers’ interactive
cognitions, each of which indicated a relationship between two (sub)categories.
These patterns describe the common features as well as the differences found in
the teachers’ interactive cognitions. The result of this second step was the de-
scription of two clusters of patterns (i.e., “teachers’ approaches to students” and
“teachers’ approaches to the content of a lesson”), summarizing the most important
similarities and differences in the teachers’ interactive cognitions.
4.3.3. The Final Step: Combining Results of the Previous Steps
The procedure to combine the results of the two previous steps, which were de-
scribed above, consisted of two stages (see Table II). The purpose of this final step
in the process of analysis was to synthesize the results of the analysis of the data
provided by the three instruments used in the two previous steps in order to gain a
deeper level of insight into teachers’ practical knowledge. Previous to these stages,
the final set of categories was established.
4.3.3.1. Establishing the final set of categories. Because the list of categories
about teachers’ interactive cognitions built on the list of categories in teachers’
knowledge and beliefs, the former is a more extensive one. One of the categor-
ies of teachers’ knowledge and beliefs was split up, and three other categories
were added. We considered the categories that were added or used to split up
a category when analysing teachers’ interactive cognitions – thoughts about the
particular class, about individual students, about teacher-student interaction, and
about process regulation – as characteristic of these kinds of cognitions because
these categories concern aspects of teaching that are directly related to the actual
teaching situation. However, it cannot be concluded that teachers do not have any
knowledge or beliefs about these categories. On the contrary, we think that teachers
do indeed have knowledge and beliefs about these categories, but we did not ask
about this in the semi-structured interview, and they probably are too (situation)
specific to play a role in teachers’ concept maps. For example, from the stimulated
recall interview it became clear that teachers had numerous thoughts about (the
capacities or behaviour of) individual students. In the semi-structured interview and
the concept maps, only teachers’ knowledge and beliefs about students in general
became explicit because it would be highly impractical within the constraints of
this study to ask teachers about their knowledge and beliefs about each individual
student. Hence, thoughts or knowledge teachers have about a particular class, about
individual students, about interacting with students, and about process regulation
are not always included in studies about teacher cognitions; yet they appear to
be important in describing teachers’ interactive cognitions and, subsequently, in
describing teachers’ practical knowledge. As will become clear in the next sec-
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tion, patterns in which these categories are involved appear to relate to patterns in
teachers’ knowledge and beliefs. These categories are therefore indispensable in
the description and understanding of teachers’ practical knowledge.
We concluded that the set of categories resulting from the examination of teach-
ers’ interactive cognitions was the most comprehensive and thus most adequate one
for the description of teachers’ practical knowledge. Consequently, the final set
of categories involved teachers’ practical knowledge about: (a) subject matter, (b)
individual students, (c) students in general, (d) student learning and understanding,
(e) goals, (f) the curriculum, (g) instructional techniques, (h) the particular class,
(i) teacher-student interaction, and (j) process regulation (cf. right-hand column of
Table IV).
4.3.3.2. Stage A of the Final-Step analysis: Describing the content of each category
of teachers’ practical knowledge. The purpose of stage A of the Final-Step analysis
was to describe the content of each category of teachers’ practical knowledge (i.e.,
teachers’ knowledge, beliefs, and interactive cognitions in one). We first described
each teacher’s practical knowledge in terms of the ten categories. A comparison
of these descriptions across teachers then resulted in a composite summary that
described the content of each category of teachers’ practical knowledge.
4.3.3.3. Stage B of the Final-Step analysis: Describing and interpreting teach-
ers’ practical knowledge. The purpose of stage B was to gain a comprehensive
insight into teachers’ practical knowledge. The question was whether the patterns
found in both teachers’ knowledge and beliefs and in their interactive cognitions
were related to each other. We found that the patterns were not independent of
one another but occurred in combination. For example, teachers who displayed
the pattern in which their knowledge of student learning and understanding was
primarily dominated by their subject matter knowledge often seemed to follow
the pattern in which their subject matter knowledge influenced their curriculum
knowledge (see Table V). The patterns were, of course, not always found in the
same combination for each teacher and, furthermore, teachers did not always show
a particular combination of patterns explicitly. Teachers regularly did not show a
clear-cut example of a pattern, but they did seem to fit one more than others. Com-
bining all patterns yielded considerable opportunities to describe combinations of
patterns and to indicate the combinations that seemed to occur most often. By
examining the combination of patterns for all 13 teachers, we distinguished three
groups of related patterns. These are described in Table V.
Within the first group of patterns, three of the four patterns emphasize subject
matter knowledge. In addition, there seems to be a lack of attention for the students:
there is only a general approach to them. We marked this group of patterns as one
with a focus on subject matter (see the right-hand column of Table V).
Within the second group of related patterns, two patterns are directly related
to student knowledge. Furthermore, from the fact that the patterns “knowledge of
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Table V. Relationships between patterns, the elements of teachers’ practical knowledge in which the
patterns are found, and foci of related patterns
Related patterns Found in Focus
teachers’
First Strong influence of subject matter knowledge on Knowledge Focus on
group of knowledge of student learning and understanding and beliefs subject matter
related Knowledge of curriculum is related to subject
patterns matter knowledge
A general approach to students Interactive
A subject-matter approach to the content of a lesson cognitions
Second Strong influence of student knowledge on Knowledge Focus on
group of knowledge of student learning and understanding and beliefs students
related Knowledge of curriculum is related to student
patterns knowledge
An individual-student approach to students Interactive
A curriculum approach to the content of a lesson cognitions
Third Balance between subject matter knowledge and Knowledge Focus on
group of knowledge of students in their influence on and beliefs student
related knowledge of student learning and understanding learning and
patterns Knowledge of curriculum is related to understanding
knowledge of student learning and understanding
A particular-class approach to students Interactive
Combining subject matter and curriculum in the cognitions
content of a lesson
curriculum is related to student knowledge” and “a curriculum approach to the con-
tent of a lesson” are both in this group of patterns, it can be inferred that the latter
shows an indirect link to student knowledge. We labelled this group of patterns as
one with a focus on students.
In the third group of related patterns, the relationships seem less clear. In one
pattern, there is a balance between subject matter knowledge and student know-
ledge; in another, there is a balance between subject matter and curriculum; and
in a third, there is a focus on student learning and understanding. Furthermore,
there is a particular-class approach to students. When this group of patterns is
compared with the first two, it is particularly striking that there does not seem
to be a dominant focus on either subject matter or students, or a lack of attention
for either. However, another difference is the attention given to student learning
and understanding, which is the focus of curriculum knowledge and, through this,
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is related to the content of a lesson. We therefore decided to label this group of
patterns as one with a focus on student learning and understanding.
Based on these labelled groups of patterns, a typology of practical knowledge
was developed. We used the descriptions of the patterns to describe teachers’
practical knowledge according to the ten main categories for each of the labelled
groups. These three types, each focussing on either subject matter, students, or
student learning and understanding, are described in Appendix I. Because the
descriptions are based on the pattern descriptions, they are not descriptions of
teachers, but descriptions of generalized types of practical knowledge with regard
to the teaching of reading comprehension to 16- to 18-year-old students. However,
clear examples of the types of practical knowledge could be found in our group of
teachers (see Meijer, 1999).
5. Conclusion and Discussion
One of the purposes of our study was the development of procedures that can
lead to the enhancement of the internal validity in qualitative research. For this
purpose, we developed an analysis procedure that was based on triangulating data
which were provided by three instruments (i.e., multi-method triangulation). This
triangulation procedure can be summarized as follows (see also Table II):
1. We initiated our triangulation procedure by articulating how the elements of
teachers’ practical knowledge are conceptually related to each other. For this
purpose, we used the theory of human memory described in a previous section.
Following this theory, we considered it plausible that teachers’ knowledge and
beliefs, on the one hand, and teachers’ interactive cognitions, on the other,
although different in nature, are closely related in their content. Based on this
notion, a three-step procedure for triangulation was developed.
2. We began the process of analysis by looking closely at the data on teachers’
long-term memory elements (i.e., their knowledge and beliefs) provided by the
structured open interviews and the concept mapping task. We first paid specific
attention to the data of two teachers who appeared to be extremes, and in-
volved research that had been done on teachers’ practical knowledge, by using
categories from others’ research to classify the content of teachers’ practical
knowledge. After analysing all the data on teachers’ knowledge and beliefs,
we defined a set of six categories and a description of teachers’ knowledge and
beliefs.
3. The set of six categories resulting from the analysis of teachers’ long-term
memory elements was used as a starting-point for analysing teachers’ working
memory while they are teaching (i.e., their interactive cognitions). The results
of this analysis were a refined and extended set of categories, as well as a
description of teachers’ interactive cognitions.
4. We combined the results of these two steps in order to gain insight into the
larger issue of teachers’ practical knowledge. We established a set of categories
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with which we described the content of teachers’ practical knowledge. Based
on patterns that were identified in teachers’ knowledge and beliefs as well as in
their interactive cognitions – which captured the wide variation in the teachers’
practical knowledge – we developed a typology consisting of three types of
practical knowledge.
From the results of our study, we can conclude that the procedure of triangulation
that was used to combine the data provided by the semi-structured interview, the
concept mapping task, and the stimulated recall interview, was a fruitful procedure
because it increased our insight into the content of teachers’ practical knowledge.
First, we were able to establish a set of categories of practical knowledge, which
was based on the sets that were identified in teachers’ knowledge and beliefs, and in
their interactive cognitions. Second, and most important, we were able to combine
the patterns that had been identified in teachers’ knowledge and beliefs and in
teachers’ interactive cognitions, on the basis of which we were able to develop a
typology of teachers’ practical knowledge and to describe three types of practical
knowledge in detail. So, the triangulation procedure resulted, in particular, in more
insight into how the categories of teachers’ practical knowledge were related to
each other.
There are two final remarks we would like to make here. The first concerns the
involvement of insights from other research. In the investigation of teachers’ prac-
tical knowledge, it is important to let the data speak for itself as much as possible.
Yet, there are insights available about teachers’ practical knowledge which can be
legitimately used in further investigations about this concept. In our study, we used
insights generated from research on the content of teachers’ practical knowledge
as a starting-point for our analysis. However, in order to do justice to the teachers’
practical knowledge (i.e., the knowledge of teachers), we think that the use of
insights from other research is only legitimate when this is done on condition that
the insights can be reformulated or revised in order to make them fit the data (cf.
Parker, 1985).
Second, we used a theory about human memory to indicate the relationships
in our data. Subsequently, this was the basis for our analysis. The fact that our
data were linked gave cues about the way the data might be analysed. The theory
about the relationships in the data allowed us to use the same categories as a point
of departure for analysing all the data and formed the basis for the triangulation
procedure. In studies where such a theory is not available, it may not be possible
to follow the same procedure.
There are many ideas about the criteria that qualitative studies should meet in
order to enhance their internal validity. We think that procedures for establishing
internal validity should be developed within the context of the specific features
of qualitative research (see also Miles and Huberman, 1994). In this article, we
have described a triangulation procedure that, in the specific context of our study,
appeared to be fruitful.
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